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Description 

roooll The present invention generally relates to a 
K pump for use in pumping a slurry and in parecular 
to^werterfordlreofinsparticle^waytremastat.onary 

tece and impeller nose gap to reduce wear 
' rOQ02l Slurry pumps are often configured centrlfu- 
S pumps, which employ centrifugal force to Irft liquids 
aTwerio a higher level orto produce a pressure^ 
Sctt.ly.a S lurTypur^oompri 6 e S anlmpellercon S1 stlng 
ota connecting hub and shrouds with anumber ovanas 
rcfaSn a volute collector or casing. Liquid Is led into 
^center of the impel.er and is picked up by the vanes 
and accelerated to a high velocity by the rotation of the 
rmpelleranddischargedbycentrifugalforceintothecaa- 

ng and out the discharge. When liquid Is forced away 
rom the canter, a vacuum is created and more I quid 
owe in Consequently there is a flow through the pump. 
X Centrtfugalpumpsmaybeconfiguredass.nge 
stage, single suction pumps having an impeller connect- 
ed to a shaft and sandwiched between a front and back 
shroud. The rotation of the Impeller vanes results In a 
hlaher pressure In the volute collector or shell than In the 
suction, which results In aflow.The higherpressure zone 
of the volute collector is sealed against the low pressure 
zone of the suction where the shah (at a lower atmos- 
pheric pressure) enters the collector to avoid leakage 
Tosses and loss of performance. .On the front or suction 
Sde the most common method of sealing Is to use a 
close radial clearance between the impeller and the cas- 

r00041 The solids/liquid mixture moved Through the 
slurry pump induces great wear and shortens the pump s 
H e Wearoocurs mostly as a result ot.partlclas Impacting 
on 'the wetted surfaces. The amount of wear depends on 
^deslze.shape.specfficg^tyofthesoBdsha^ 
ness andeharpnessmostof which is dictated by these 
^and the vT,ocl,y of the Impacts and the number (or 
concentration) of Impacts. The wear varies with about 
the 2.S power of the velocity. • 
£oo 5 ] in the front sealing gap area, there Is relatively 
Lh velocity between the stationary liner surfaces and 
themtatinglmpellersurfacesandarestrlcteda^vjrh.ch 

mcreasesthose relative velocities and the number of par- 
ticles in a given location. Particles being thrown off a ro- 
tating radial surface can cause high wear on any close 
SSnary radial surface and that It is better to have an 
axial (or semi axial) sealing gap. 
TO0O6] various methods have been devised to reduce 
^ewearon the nosegapamaForexample.to decrease. 

wearsome designs employ a waterflushas shown while 
others utilize semi axial gaps tapering awards a w™ 
angle to the vertical and still others utilize front clearing 
vanes protruding out of the front shroud of the Impeller 
into the gap between the impeller and the suction liner. 
00071 The front clearing vanes develop a pressure 
similar to the impeller vanes. Tne clearing vanes ^pump 
the leakage flow from the collectorio the suction, thereby 



reducing wear in the nose gap area. However. Ills difficult 
^maintain a close clearance between the suction l-ner 
andthe clearingvanes, allowing a gap that particles can 
use to travel down the surface of the sucbon l.ner and 
through tne nose gap. Depending on the clearances, 
therels a email flow recirculating In the gap t«Twe«n me 
shrouds and the suction Uner and depending on the size 
of the clearing vanes an even smaller flow across the 

roooVT^S-A-O 881 840 discloses a centrifugal pump 
[or processing liquids containing abrasive constituents 
comprising a housing with a suction opening and a de- 
livery opening and an impeller and having on either side 
sealing feces located at least partially on the outer side 
of b sealing slot In which slot, near the entrance side, an 
annular chamber is formed and means are provided tor 
rotating the liquid in the chamber and near the outer cir- 
cumference radial, outwardly directed ducts communi- 
cate with the annular chamber and open out by a diam- 
eter which is smaller than the diameter of the impeller. 
US-A-3 620 642 discloses anothor centrifugal slurry 
pump comprising Intake chamber means, casing means 
defining volute means therein, a follower plate means 
disposed between said intake chamber means and said 
s easlngmeans.lmpellermaan6rotati>blysupporiedwlthln 
said casing means and having pumping impeller vanes 
thereon. The Impeller means including pressure relief 
means ad]acent said follower plate means for reducing 
. secondary circulation between the lollower plate and mv 
» peller means, and means on said follower plate means 
and extending toward said Impeller means to .reduce 
wear occasioned by secondary circulation within the 
pump. Further US-A-5 984 620 discloses a turbo-ma- 
chine for transporting media loaded with solid particles 
ss includes a housing. At least one impeller Is disposed n- 
' side the housing and defines impeller side spaces dis- 
posed between the impeller and tne housing. Wall sur- 
faces bound the impeller side epar.es. The wall surfaces 
have various shaped protrusions, recesses, blades and 
grooves tor conducting the flow oi the medium near the 
wall at least partly into regions where the transport me- 
dium has a greater rotational motion. 
T0009] In spite of using wear rusistant materials and 
various methods for reducing wear, there remains a need 
for reducing the wear In the high wear areas of a centrif- 
ugal slurry purnp. 

[00101 The presentlnvemlon Includes a drvertertor re- 
ducing particulate wear in aslurry pump having asuction 
liner, an Impeller with a front shroud, and a nose gap 
between the suction liner and the front shroud of the Im- 
peller. The diverter further compnses asuction linerface 
having a protrusion formed upstream of the nose gap. 
the protrusion extendlnglnwardlytowardthefrontshroud 

of the impeller and terminatingin a substantially rounded 
tip- the Impeller front shroud being operatively opposed 
to the suction liner face, a rounded relief formed within 
the front shroud; and the rounded tip of the protrusion 
extending into the rounded relief of the front shroud. 
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wherein particulate matter Is deflected away from the 
suction liner face. The protrusion is pieced ups^am of 
the impeller nose gap such thet the number of particles 
that pass through the nose gap is reduced, 
rooill Furthermore, the Impeller front shroud may 
comprise clearing vanes mat can include e rehef. The 
protrusion can extend and tit within the relief to farther 
eid in directing the particles to the clearing vanes. Typh 
callv the gap formed between the protrusion and the 
impeller front facing ranges from about 0.5 mm to about 

2.5 mm, - 
[00121 in a further embodiment, the protrusion can in- 
clude an outer edge and an Inner edge. Typically, the 
ouier edge is substantially rounded and the inner edge 
slopes at an angle of about 45 degrees. 
[0013] In the drawings: 

Fig i is a cross-section of a known centrifugal pump; 
Rg 2 is a cross-sectional view of a single stage, 
single suction pump With shrouds on the front and 
back of the impeller; 
Fig. 3 Is a cross-sectional vjew of a slurry pump; 
Rg 4 illustrates an impeller with clearing vanes; 
Fig. 5 illustrates the close clearance between the 
suction liner and the clearing vanes; 21 
Rg 6 shows the diverter used to reduce the number 
of particles that go through the gap to cause wear; 

Rg. 7 shows the diverter extendingf rom the suction 
liner. 

[0014] The present invention includes a diverter 2 for 
directing particles away from the stationary face or suc- 
tion liner 4 of a slurry pump 20 and away from the impel ler 
nose gap 1 2. By diverting particles away from the nose . 
gap 12, wear is reduced. The diverter 2 comprises a pro- 
trusion that extends out from the suction liner 4 and di- 
rects particles back into the collector 22 of the pump to 
reduce the number of particles that pass through the im- 
peller nose gap 12. The diverter 2 extends out a distance 
nearly equal to the distance between the suction liner 4 
and the impeller front shroud 1 0 such that the clearance 
between the diverter 2 and Impeller front shroud 10 is 
kept at a minimum. 

[0015] In greater detail, the diverted directs the slurry 
and particles that cause wear away from the stationary 
face of the suction liner 4 to a location where the suction 
of the clearing vanes 8 can catch the particles and by a 
centrifugal force, pump them back into the collector 22. 
By pumping the particles back into the collector 22, the 
wear on the nose gap 12 is greatly reduced since a large 
portion of the particles that would normally pass through 
the gap 1 2 are pumped back into the collector 22, 
[001 6J The clearing vanes 8 may be stopped off short 
of the nose of the impellerto provide a relief at the inside 
The diverter 2 can be positioned to tit within the relief 1 8 
xo urge the particles towards the inlet of the cleanng 
vanes B and away from the stationary face of the suct«on 



liner4. By urging the particles into the suction area , of the 
front clearing vanes 6, the particles c*n be pumped back 
into the volute collector 1 6. The heavier particles tend to 
be caught up In the clearing vanes 8 as they are brought 
close enough. Depending on how close the panicles are 
brought, the size of the clearing vanes 8 and the size ot 
the particles are significantly reduced and a number of 
particles will find their way through the gap into the sue 
Son thereby reducing wear in the hign wear nose 1 2 face 
area. 

r00l7] Depending on the size of the pump, the clear- 
ance between the clearing vanes 6 and the suction liner 
4 is about 2 mm tor a pump with an impeller 1 a of 1 meter. 
Smaller diameter impeller pumps can achieve tighter 
clearances of about 1 mm in the case of .5-meter diam- 
eter Impeller. Impellers 18 with diameters larger than 1 
meter have proportionally largarfront clearances. 
[0018] The impeller front shroud 1 0 thickness can be 
a function Of the severity of the wear service and the size 
of the parts. A heavy duty shroud 1 0 should be = 1 ,905 
(3 IS + 0,06D) cm (75 (1.24 + .024D) inches) where D 
is the impeller diameter In cm. For sample, a 0.5-meter 
diameter Impeller would have about a 33 mm thick front 
shroud 10, and a 1 -meter diameter impeller would be 
; around 42 mm. The front clearing vane 6 depth is gen- 
erally between 50% to 100% of the front shroud thick- 
ness. ^. — . _ 
[0019] In an embodiment, the perticies are diverted as 
closely as possible to the inside of the clearing vanes B. 
7 The clearing vanes B are relieved or stopped off at their 
inside diameter to form a recess oi relief 1 8. The station- 
ary or circular diverter can take up this relief as closely 
as possible allowing a practical running clearance of 
about 2.5 mm for O.S-meter diameter Impeller and 0.5 
ts mm for smaller impellers. 

[0020] The shape of the diverter 2 on its outer diameter 
may be radial or near radial, while on the inside it may 
be set at about a 45 degree angles to minimize the wear 
effect ot particles being thrown off the Impeller. The dh 
w verier 2 nose may extend OUT as close as practical to the 
impellerfront shroud 1 0.The clearance underthe diverter 
2 and between the rotating Impeller surface may be kept 
somewhat larger at around 25% to about 100% of the 

shroud thickness.. 
<5 [0021] A protruding piece 2 extends out from the suc- 
tion liner face 4 near and/or underthe inside of the clear- 
ing vanes on a slurry pump Impellerto divert particles to 
the impeller front clearing vanes which will cause parti- 
cles to be pumped back into the main volute collector 22 
reducing the concentration, size and/or number of parti- 
cles that go through the lower sealing nose gap ^there- 
by reducing wear in this high nose gap wear area. A pro- 
trusion 2 on the suction liner will divert abrasive particles 
away from the liner and improve wear. 
[00221 Reterring now in greater detail to the figures, 
wherein like numerals refer to like parts throughout the 
drawings. In Figure I an embodiment of a centrifugal 
pum P 20 is illustrated showing the discharge nozzle, inlet, 
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in , pe || e randtheflowof Thesluny in thepump as -ndlcated 
by the arrows. Figure 2 is afurther embedment of a cen- 
Z ugal pump Illustrating the impeller vanes 1 8 connected 
„ a shaft by which the Impeller vanes are turned within 
the collector or shell thai houses the vanes. The vanes 
have an Impeller shroud tront and an Impeller shroud 
S.The front6.de of the pump is labeled as the suchon 
end of the centrifugal pump. The Impeller noea W 12 
is locatad at the meeting of the Impeller and ^lector 
ro023l Figure.3 further deplete a centrifugal pump 4 
" greater detail such that a weierflush Inlet along with 
he Impeller nose gap 121s Illustrated. Further Illustrated 
is a suction liner 4 without the diverted extending from 
the suction liner. Also ahown Is the connection shaft, sec. 
„ 0 n inlet and outlet Figure 4 lllustratesthe cleanng vanes 
SpidlnqfromthelmpellertrontshroudlOforcleanng 
thepanlcl^fromthe SU ctonnner4andtheimpellernose 

gap Figure 5 depicts the Impeller nose gap 12 and suc- 
Kar 4 without a dlverter. Further Ulustrated Is the 
movement of the panicles by the arrows as some of the 
particles pass up through the clearing vanes and the re- 
maining particles passing through the impeller nose gap 

r00241 Figures8and7illustrateth'edlverter2.1nRgure 
6 the suction liner 4 having the dlverter protrusion 2 ex- 
tendlngfrom the liner and out to a recess ,n *"«nng 
Zes B attached to the impellerfront shroud 10 fe tilua- 
trated Figure 7 Illustrates the suction Ilner4 and dlverter 
2 The dlverter 2 or protrusion comprises an outer edge 
which is illustrated as substantially rounded 16 and an 
inner edge 14 sat at an angle of about 45". 



Claims 



A diverterfor reducing particulate wear In a.slurry 
' pump (20) having a suction liner (4), an impellerwtth 
a front shroud (10), and a nose gap (12 > between 
the auction liner (4) and the tront shroud (1 0) of the 
Impeller. 

characterized In that 

the dlverter comprises: 

(a) a suction liner face having a protrusion (2) 
formed upstream of the nose gap (12), the pro- 
trusion (2) extending inwardly toward the front 
shroud (1 0) of the Impeller and terminating In a 
substantially rounded Hp; 

(b) the Impellertront shroud (10) being opera- 
tive^ opposed to the suction llnerf ace. a round- 

. ed relief formed within the front shroud (10); and 

(c) the rounded tip of the protrusion (2) extending 
Into the rounded relief of the front shroud (10). 
wherein particulate matter, is deflected away 
from the suction liner face. 

2 The dlverter of claim 1 wherein the impeller front 
shroud (1 0) comprises clearing vanes (S). the round- 



ed relief formed within the clearing vanes (8). 

The dlverter of claim 1 wherein the pnm»ta (2) 
includes an inneredge (14). the Inner edge (U) ex- 
tending downwardly f mm the rounded tip to the suc- 
tion liner face at an angle of about 45 degrees from 
horizontal. 



10 PatentansprUche 

1. Ablenkeinrichtung zum Verringern des Teitehenver- 
achiel&es In elner Dickstoffpumpe (20) mtt emem 
Saugeinsatz (4), einem Lauf rad mft elnar vorderen 
,5 Abdeckung (10) und einem Nusenspalt (12) xm- 
schen dem Saugeinsatz (4) und der vorderen Ab- 
deckung (10) des Lautrades, 
dadureh gekennzeichnet, dah 
die Ablenkeinrichtung umfaBt 

(a) etne Saugeinsatzflacrie mlt einem Vorsprung 
(Z) der stromaufwaris vom Naeenspalt (12) 
ausgebildet ist, wobei sich der Vorsprung (2) in 
Richtung der vorderen Abdeckung (10) dee 

25 Laufrades nach innen eratreckt und In elner irn 

Wesentlichen abgerundetun Spltze endet; 

(b) wobei die vordere Abdeckung (1 0) des Lauf- 
rades der Saugeinsatzftache wirksarn gegen- 
Uberliegt, wobei elne abgt.rundete Aussparung 

30 Innerhalb der vorderen Abdeckung (1 0) ausge- 

blldet 1st; und 

<c) wobei sich die abgerundete Spitze des Vor- 
sprungs (2) In die abgerundete Aussparung der 
vorderen Abdeckung (10) eretreckt, wobe! aus 
3S Partlkeln bestehende Stcffe von der Saugein- 

satzflache weg abgelenW warden. 

2. Ablenkeinrichtung nach Anspruch 1 , wobei die vor- 
dere Abdeckung (10) des Laufrades Abraumflugel 

AO (8) umtaBt, wobei die abgerundexe Aussparung in- 
nerhalb der AbraumflOgel (8) ausgablidet ist. 

3. Ablenkeinrichtung nach Anspnjch 1 , wobei der Vor- 
sprung (2) elne innere Kanie (14) umfaBt, wobei sich 

as die innere Kante (14) von der abgerundeten Spitze 
zurSaugeineaizflache In eimtfn Winkel von etwa4S 
Grad von der Horizontal nach unten erstreckt 
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Revendicatlons 

1 Deviateur pour reduire I'usure par particulee dans 
' une pompe pour maliere, epulsse (20) possedantun 
chamisage tf aspiration (4), une halice avec un ca- 
rriage event (10) et un interstice de nez (12) entre 
le chemlsage d'asplration (4) et le carenage avant 
(10) de I'hence, 
caracterise en ce que 
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le daviateur 



3. 



la) comprend una face de chemiaage d'asplre- 
tion presentant une protuberance (2) formee an 
amont de imwrtoo da nez (1 2), la protuberan- 
ce (2) s'etendant vers Pinterieur en direction du 
carfenage avant (10) de I'heltoe fit se terminant 
en un bout pour I'essenttel arrondi ; 

(b) le carnage avant d'helice (10) est oppose 
de lacon ope ratio nne lie a la face du chemisage 
d'aspiration. un relief arrondi etant forme dans 
le carenage avant (1 0) ; et 

(c) le bout arrondi de la protuberance (2) s etend 
dans le relief arrondi du carenage avant (1 0), de 
la matlere en particules etant deviee de la face 
du chamisage d'aspiration. 

Deviateur selon la revendication 1, dans lequel le 
carenage avant d'helice (10) comprend des aubes 
de degagement (B), le relief arrondi etanttorme dans 
les aubes de degagement (B). 

Deviateur salon la revendication 1, dans lequel la 
protuberance (2) comprend une arete interieure 
(14V I'arete Interieure (14) s'etendant vers le bae du 
bout arrondi vers la face du chemisage d'aspiration 
selon un angle d'environ 45 degree par rapport a 
I'horizontal. 
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